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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a polyester resin copolymerized with 
1,4-cyclohexanedimethanol, by which the«metal content of 
the final reaction product can b reduced to give the 
polyester resin having more improved transparency and 
color phase as those of conventional polyester esters. 



SOLUTION: This method for producing the polyester resin 
copolymerized with 1 ,4-cyclohexanedi methanol, 
characterized by comprising a step for charging a whole 
glycol component comprising ethylene glycol and 1,4- 
cyclohexanedimethanol into terephthalic acid in a molar 
ratio of 1.3 to 3.0 to perform an esterification 
reaction and a step for polycondensing the 
esterification reaction product in the presence of a 
titanium-based compound as a catalyst and a 
carboxyphosphonic acid-compound of the formula (R1, 
R2 and R3 are each H or arbitrarily selected from the 
group consisting of a 1. to 10C alkyl, a cycloalkyl, and 
a 6 to 10C aryl; R is arbitrarily selected from the 
group consisting of a 1 to 10C alkylene, a cycloalkylene 



o 

n 

R1OOC-R-POR3 

0R2 



-(19)B*IB#fflF/T UP) (I2)£\f?ll Wpf^ffi (A) (I!)^fFffigBl>B3S^ 

(P 2001-32305 4 A) 
<43)4MIB ¥fS!3*Fn/J20B(200i. 11.20) 



(51) Int. CI. 

C08C 63/73 
63/85 
C08K 5/5 317 
C08L 67/02 



Ht»JE# 



F I 

C08G 63/78 
63/35 
C08K 5/5317 
C08L 67/02 



r-73-K c»m 
4J002 
4J029 





&g|2000-403432(P2000-403432) 


(71)tB0A 


SOOU 6041 










(22) fcB0B 


¥/S;i2^i2£280 (2000. 12. 28) 




TV H 










(3l)®5feffi±3I#^ 


2000-26495 




>ji>i? 5? a. >zs\- 1 K> 60 


(32)®5fcB 


¥/&12^5£17B (2000.5.17) 




o 


<33>fll£*l±»ia . 


mm (KR) 


(72)f8^# 


5?a> -fcf-3> 


(3l)^5fc«i£3g#^ 


2000-57353 






(32)g*£B 


2*£ 9/3 29 B (2000. 9.29) 




^y^" t>ta>'J y>9t>7A- 


(33)®5fett^3SSl • 


Si® (KR) 




h 106-1204 


« 




(74)f^SA 


100097515 








#m± mm m 











(54) l&mo%m 1, 4 -e>^D'\^>^^^y-;w^g^$nfc#Ux^.T-;^sg<DSiig^fit 



(57) [gift] 

— ;u/£#a< 3 E;i'tfcT? i '. 3~3. o tJi.««t5»'jSAU 

TXX7 i ;WfcSJC$-a--5g®i:. iitJIHxXT^MbSft;© 
Wfc l ] 

o 
II 

R.OOC-R-PORs 
ORj 

iut, Ri , R.RtfRjte. 7kmxtefcm%il~~l 0 



It. RI^$&1~10©7^I/>S, ->^D7M 
- Zffrii &M\z gift $ tt-5 . 



( 2 

1 

SrtSALTx;*. t- ; WbRlS $ -fr -5 gpg £: . 
%<t&%)£mmL. frz), &72.%!£VTTt& Utl) X' 
5 0~2 9 0'C©Jo^frTS^4 0 0~0. lmraHg© 

Mbi] 

o 
II 

RiOOC-R-lj'ORj 

fc. Rte£t3t&l~ 1 0C9:r;Mr^>g, x^D7M 20 

;i/Wl^±^ij3-M^©10~9 OWT^Sd 
iSr^t-f -5 11^311 1-12®© 1, 4-->i7D-N*-y- 

>>*y ^ y -;w^s-g-$nfe* x Sx.xT)v~ffim<bni& 

§t;£jg 1 tCfatS© 1 , 4-->i7D^\^-9">i^pC^y— 30 

^wrs u >©sfi^a^#u v-cDMgtcMU 1 o ~ 

1 5 0ppBi&*i:4:*»«fr*«t*5|HclE«O 

u X7.^;wflg©sa3g^^. 

[«#ig5] iffif23^x?A?S{b"§-#lte, fl-7Xf 

^JU^*- K 2 -X^l/^v/jl,^^^— K •* 40 
K l-'jx^y-^TS^^-h, 7"fc5MU7-feh 

1 X \ 1 2 R ± £/H U ^ & © T & -5 c: £ & ft m 1 1 -5 ft * 
JHi lets©© i, 4 -->^D'\^-y->^j>t^y— 



> »M 2001-32305 4 

2 

©aaa»a*i # »j 7-011 izn v s ~ 1 0 0 

ppoifc* IfcftmKffittOl. 4- 

->i7 d >->'y ^ y -;u*i#fi£- $ nfc«f? iat 

[0 0 0 1] 

*y -iw^ss-sn*:* !j xx^^sgcoM 

x 7 c U>yurJ-;Pi l , 4 n-'s ? j 

-)v^ts±wtf^^-)vts.m^)Vitx\. 3-3. 

0 £ ft S «fc o K&A L T XX 7-) Wfc $ -fr 5 t . 
MlEx^^KbEJSttfc, ttafcLT^*x*AJRfl;£- 

^\+-y->v?y ^y-;w*M&$n^s^tt*«i^<. e 

[0 0 0 2] 

[fl£3|?©i£jff] 4-B. i, 4 -->^D^\^-y>v f p«^y 
-;w*fi^$nfc^ux7.^;^jg«, fisitr. /&g 

G D a, 7 -OVKt£E%k*tiR'&\Z.fc<m^iitlX^Z>. 

I^W^$rgW<»:-r-5^Uxx^;^i3g©Mjg 
^SflCl, 4 -vi7D'\4 i -y->> J ^^y-;l/$rlgAUT 

CO 0 0 3] 

*Uxx-jr^»IS*«JS-r'««f*W«tWS*BI!*&ffo 

[0 0 0 4] inCi!J*%«©@fi«)ll 1, 4-v-^7 
d > ^y ^ y $nt#'Ji^ r)Um 

flg©S>ifi(rJ3V^T, ttjfcOjR'JX^^flfliiO, 

l, 4-->^n'N+-y->v'y^y-;i/j5i^a^- 
[0 0 0 5] 

<n*5ZW<n 1, 4-/>/7D^^-^>>jy^y-;i,^a 



<* ntz7$ u xt. T-;nwf ©«ifi# tea . x u 7 * ju® 
. x> \s ># u □ - jv- £ i , 4 - -> ^ □ ^-y- > > ; y. 

3. D-tftWJCaXL. 2 3 0~2 7 0*CWiO&& 
ftT&tfO. 1-3. 0 kg/cm' (DJQE^^frT-TXT^Jl' 

tbTTIS [{fcl] StgSn5AW*->*7*>i 
Sft^«?:fffll/T2 5 0 -2 3 O'CCOiO^^TRlX 
4 0 0-0. limHgOMBEftftTTMIB^-Sii-^aiBt 10 

(0 0 0 61 
[ft 2] 

O 
II 

RiOOC-R-f^ORa 
OR2 

Z.Z.T'. R,, R t &tfR 5 fct. 7(c^fi^^l~10 
[0 0 0 7] 

[0 0 0 8] fI/7^MSffbfcl, '4->?DA 

^>^?/-M*l^$nfc*Uxx t- ;u©SliS \z 
$>fc 0. if, -^ut^jUHc. x«^>yy n— ji^t 

1. A-z/Zusslr-Vry-?*? ;—)V*-£tS±WifV-3 30 
-iHJ^^UkTl. 1-3. 0 ttzZ>£o\z®.X 
U 2 3 0-2 7 0 , C©Jn^#TRZ/0: 1-3. 0 
kg/cm'tDEE^^^TT-XT-^^HbS/S^HM-r^. CO 
-(Sic. l. 4 -~>?nss*i}->z?*? ;kc«->t 

5. gAsnsi, 4->^o^f 

tigH-r-5RgM«:i5iisi-r-5feje>, 1, 4-->i7D^-y- 
>^y^y-;i/©adi±#:^U 3-;i/^of«cd^cDi o 40 

- 9 0 =t)V96 tt£Z>£? IC^AT -5. 

[0 0 0 9] £ fc, XT-x;KbSJS«> 2 4 0-2 7 0 
^©Jogfc&ftT&ZXO. 1-3. 0 kg/cm* ©/E^&ftT 
TUM-fs. xT.-T-JHt:Si*:c9raS«, 
b<«2 4 5-2 6 0X:X$>K). .fci)#Sb< «2 4 5 
~2 5 5ttri5. 3^C*5, x*TJmsEJSC»4, il#l 
0 0~3 0 0»SgOP?n^SnA«, C«i 

flioSig^ftSxxT^HfcSJE;©^ 1 gpg&tfffiifiS^g: 50 



( 3 ) #153 2 0 0 1 - 3 2 3 0 5 4 

4 

[0 0 10] ifc, £ 1 gPlrlr$.-5XT.^Ht;Sl£:(i/ , < 
(Balch) StXtt8H**TffT ?it*<ft, *tl? 

[0011] xT^;Hts^T?*«.^ 1 ft«**^7bfe 
©filS^££©lifl$St;:ft:£oT, dtDxxT-;KtS)S#i 
[0012] HRK. S*g£-te«Ete, ^x^a. 

n§. d©^. ^*X<?A^ftfej&te. 7>5 i; &>«M 

«, 0iJ*.tf, T-h^X^J^^^— h, T'-fc^l' HJ 7" 

T'^l'^*- K ^'J7*f;pf?^- K 2-x^;p 

K b^?*- K h Ux^y-;ixTS 

K T-WJUT-fch*— h* 1 ^*— K x^;P7-fe: 
hT-fe^^XT.TMl^^-K I'VXrT'J^ 

vfsn. c©5 1 ^x-7A^/!ii-^«^iiifixfa2Sw±«?i 

[0 0 13] A3R»MSEtt; ^Wt-5f^-CA 

©«$7&<l|j&;t^JV-c7>MSK*fU5~ 1 0 Oppmift 

[0 0 14] «xawfctt. u>&. mj*^;i/* 
ns**, Tia [-ft: 3] stt*-r*ju^^r-> 

yMitsmo o t> © \z « h u x^;u 

TS'J>©Sl:A«SI^^Uv-©Sair»L 1 0-1 5 
Oppm. JfiL-<« 1 0- 1.0 0ppBfcfcS«*«UH-r 
*58W©StS#Jtt, -SiE^©^^#Jct o«Jia^»t 

«0&ttS.^<£$ttT'fe5«!:^ofe?i],'S ! b*-r^. 
43. ££a]©SxJlQ&aU Oppm^-C^Si:, ^{ka 
0 < Tfiffi**Jtfe< nB^« 0 . 15 0 



[0015] 
(ft 3 J 



O 
II 

R.OOC-R-lj>OR 3 
ORa 



R»iw^& 1 ~ 1 0.(07 )^U>&, ->^D7M 

CO 0 1 6] ±ft> fiffi«:fSj±$-li-«)fcje>lc, 
7-feir- h&tf a/w h7a htt^oaEftJW** 
tl$tl5. -5-©^Dfi««*57pUV-CDaM^^L0 

~i 0 opi«*»aa-c*.*. t5fe»fe^jc9t5d^c 

•5. 

CO 0 1 7] SSI2SJS-&|£^-efeS^2g|5i« > 2 5 0 
-2 9 0 'C;&0&&ft : ~F;KZ* 4 0 .0 - 0 . lmmHg<Z>2&EE^ 
ft=TTf?:bns. ^iag«, — ®fi*)»C2 5 0-2 9 0 
■C-eab5^> »ib<IJ2 6 5~2 8 0m5. £ 

CO 0 1 8] KT, IIJS^fcS-^v^^Bj^j:^^ 

J00 19] ©mm&m (IV) : 1 5 OVtfrh-iru 
□ 7iy-JH:0. 1 2%<D5SS»C^«?bfc^, 3 5*0 



( 4 ) »BB 2001-323054 

6 

©fiSttre^n-H (Ubbelohde) SttflEW-^ffifflL 

rate. 

(Color) : Pacific Scienti fic&CDColorgard S 

co 020] [ntsMi] mm* tmm?>T >•*)■- z 

3 LS^gilC. 7-ls7*)l>Wt9 9 6 SB. 1, 4- 

1 8S5£An, gfft-CEE7j£2. 0 kg/cm 1 C±tf 
(3 2 5 5 V- £ T?±tf&# f»S 

^7r?'J-7-coaS{C^b4 0ppmt?k-5J;^(C. h U 
x?\/l/*x*y 7-feT— ^Wt^ U ><DS4A^ 
^^'J-7-©fil;t*tL 6 Oppmt^-&J;^{c, 
h7ir7-hSr. h<5lf^l|?/SU 
20 -©**fc#b8 OpprntttSJc^ltHfeOD-r*. ^© 
ftgE?S«£2 4 CC- 2 7 5 *C£-r±tf 
& likfC^JE*^ 5 0nunHgST?MJEL 4 O^RSJfgJ^S: 
x^U->i7"Jrj-;i,^i3^<. fbtSg 
0. HiHgSTlft4rK:»ffiU SJ^TTfyrS^BWfS 

izwrnTz. z.o Lr^ig^nfci, 4->i?D'\+-!)-> 

30 [0 0 2 1 ] IVcMm 1 7!S 3 ] tft^S^lOti 

S^ST^Il, "t*H*»flE3fetffi««T«a C3s 
1] tc^bfc. 

[0 0 2 2] 

(Si) 











CoLar~b 
(Yellovnoss) 






275 


0.785 


1.4 






276 * 


. 0. 782 


3.3 






275 


0. 782 


8. 1 


«««3 




276 


0. 775 


9.9 



2c&#-4 : i>X?7 if/i^O-jr^y h 'J I— ;l/J?*^7 7 W I- 



[0023] t^jfiCT 2] ^^Sitesan >=f>^- z 

miLZ) 1 0 0 OmLSJSifflC, rl/7^Ml 9 9. 2 
1, 4 ->-^P^^-»t>> s y^y— ^"5 8: 8S8. 



50 



E^7*l. 0 kg/cm' »'±lft^, EJS»OflflE*»«Jr 
2 5 5t:^-C ! ±^ e t*i?,S:jS$-&''5. HORtt. X^r 



;u^* *— h £^rr x * a ©as u v 

5DAVUh©flSa*S&#U V-©fiSlr*tl>8 Oppm 
ttiZJiO\zmnT2>. ^(D'ik. l*jgBr£g£2 4 Ot^ 
&27 QXZxT'tiftitfZE.-JlS: 1 ft£ftE£>S 5 Oram 



( 5 ) »BB 2001-323054 

8 

Xf-JW»lt«)H*»*4:fi**aK6lyfc. TIB [3? 2] 
[0 0 2 4] [ttttOT4 71S6] ttffl^5'*jefiflOffl«l 

2] CS'ufc. 
[0 0 2 53 
[*2] 



mm 






BffttfiC (dL/g) 


Coior-b 
(yellowness) 






270 


0. 805 


2. 2 


tt««4 




270 


0. 785 


5. 8 


ItttM 5 


ftKflf- 3 


270 


0. 789 


8. 7 


J*«M6 




270 


0. 781 


10.7 



[0 0 2 6] [&KM3] a^etSEa^^vu— * 

1 0 0 OmLfiJESfc. ^rl^^MKl 9 9. 2 
SB, 1. 4-->i7a'\ir-y->l?*?J-)\'S 8. 895, 20 
Ifl/>yij3-iH2 3. .5ffl*?6ftlL£», MM~C 
BE**1. 0 kg/cm* tJb»ffc«, RjSig©!fig£lfc<* C 
2 5 5 < CST±tf^C*te,SiS$-ti--5. iXf 

-©SS»::*fl>5 0ppm££*«fc5K:\ HJx^zfcX 



^1/7 Oppmti^^Jc^lC^SObfctS. f*9S5fSS^2 4 
0*0*^2 7 5 t CST?±^ < C^e,BE^* l^Kl^JE^e, 

5 0BaHg*TrMffiU4'o»m«*a£iSs-a'. x^i^> 

^J3-Ml!0f<. lmmHg^-e^^ 

®.mtstifzi. 4-->^D-N^-y->s7^^y-;u^a^- 

[0 0 2 7] [tfc^ 7 TiS 8 ] £5£#J©3gi£:TfE© 

T'|«£U j e-©HW«5SS.^fiffi*TfE [*3] 

[0 0 2 8] 
[^3] 









.fflfrttft (dL/g) 


Color-b 
(Yellomneas) 


shams 


2c£#J~ 1 


275 


0. 787 


3.7 




2 


275 


0. 780 


5.9 


J*tMH8 


5r£#J- 3 


276 


0. 772 


9.2 



[0 0 2 9] mMM4) ^gSteSfcbn>x>-9— £ 
UiSlOOOmLiEJSSl:. fl/7^H8l9 9. 2 
SB. 1, 4 -=/Z>WK*r*]ryV*9 J— )VS 8. 8 SB, 40 

ifi/>^'j3-;n 2 3; 5«&asinbfca, gsftx- 

E*7«l. 0 kg/cm 1 Cilffctfc. EJ&S©ffl«S*MrC 
ppm<hfc5«fc3C» hUxfM7^y7tf-K!£, 50 



4*t5'J>©SliJ*ftR#U'7-c!)Mi:Jtl,s Opp 
m£fc5 «t -5 fc, 3 AMU h 7tf- h Sttt'Sn/^ 
h©*fi**&#£#'J-7— ©a«fc#b6 Oppnt^c-SJ; 
^tC^JjO-rS. -tOSfe. rtS5fSg£2 4 CC^e. 2 7 0 
< CiT±Vf^£^€.BE^^ 1 *K#jEfl»& 5 OmmHgi T« 
BEU4 0»|HlfiKaR«SS«. x^U>^iJ 3— 
®0M5<. ^l/TSSO'. lmmHgi-C^^icMJEb, i« 

1. 4 ->i? n^t ^ ; 'J i^f 
[0 0 3 0] [tfcCM 9 ] 3?^^],!: UT 'J >^S^ffl L 



( G ) 



m% 2001-323054 
10 



[0 0 3 1] 







(°C) 


(dl/s) 


Color-b 
(Yellowness) 






270 


0.782 


4.6 






270 


0. 780 


5.8 



[0 0 3 2] 



[0033] *&, n-*'osaejii*«oH-r«!*dKtu 



7D> b^->?<£g^ 



<72>fgBj# :x>-k 
155-1801 



F^— A(##) 4J002 CF051 CF0G1 EW126 FD036 
4J029 AA03 AB04 AC02 AD10 BA03 
BD07A CB06A JB131 JB171 
JC573 JC751 JF321 KE03 
. KE05 



